Introduction: Falls among adults with ID frequently cause physical injury and may negatively impact on their quality of life. Studies investigating falls among people with ID have used differing methods and populations, making it difficult to determine the scope and extent of this problem.
A B S T R A C T
Objective: The objective of the review was too synthesize the best available evidence on the incidence and prevalence of falls among adults with intellectual disability (ID).
Introduction: Falls among adults with ID frequently cause physical injury and may negatively impact on their quality of life. Studies investigating falls among people with ID have used differing methods and populations, making it difficult to determine the scope and extent of this problem.
Inclusion criteria:
This review considered all studies that included adults with ID aged 18 years and over and which reported percentage/numbers of individuals who fell, and the total number of falls and injurious falls sustained from a fall. Studies were included if they were conducted within community or residential settings. Studies that were conducted in hospitals were excluded. Cohort studies, case-control and cross-sectional studies were included. Studies that used an experimental design, both randomized controlled and quasi experimental design, were also included.
Methods: A three-step search strategy was undertaken for published and unpublished literature in English from 1990 to 2017. An initial search of MEDLINE and CINAHL was undertaken before a more extensive search was conducted using keywords and index terms across 11 electronic databases. Two independent reviewers assessed the methodological quality of the included studies using the Joanna Briggs Institute standardized critical appraisal instrument for prevalence studies (Joanna Briggs Institute Critical Appraisal Checklist for Studies Reporting Prevalence Data). Data was extracted using the Joanna Briggs Institute's standardized extraction tool. Data that directly reported or could be used to calculate the incidence and prevalence of falls were extracted. Quantitative data for the number (proportion) of people who fell were pooled in statistical meta-analysis using STATA version 14 (Stata Corp LLC, Texas, USA). Data measuring incidence of falls (rate of falls for the duration of the study) and incidence of injurious falls (rate of falls resulting in one or more injuries for the duration of the study) could not be pooled in meta-analysis, hence results have been presented in a narrative form including tables. Standard GRADE (Grading of Recommendations Assessment, Development and Evaluation) evidence assessment of outcomes is also reported.
Proportion of people who experienced one or more falls (fallers vs non falls) assessed with: retrospective recall, prospective incident reporting, daily recording Follow-up: 12 months n 2014, between 100,000 to 120,000 Australians over the age of 65 were admitted to hospital after sustaining a fall related injury, with each admission being on average eight days. 1 The estimated direct healthcare cost for falls was over AUD498 million in 2001 and this is projected to increase to AUD1.4 billion in 50 years' time. 2 People with ID are particularly vulnerable to falling. [3] [4] [5] A diagnosis of ID is made when an individual had either an IQ score lower than 75 or limited intellectual and adaptive functioning, [4] [5] [6] [7] [8] as per criteria defined in the American Psychological Society 9 5th edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5). People with ID share similar risk factors for falls to those of older people such as reduced muscle strength and balance, 1 but they also have additional risk factors such as epilepsy 10 and reduced safety. 11 Falls may be a problem for people with ID at a younger age compared to older community dwelling adults, as many experience agerelated changes from their third decade of life. 12, 13 It is challenging to establish the rate of falls in adults with ID due to high heterogeneity in both study methods and reported data. [4] [5] [6] [7] [8] [14] [15] [16] Studies conducted in adults with ID suggest that the rate of falls varies widely and may be up to 6.29 falls per person year. 8 Falls research guidelines recommend that falls data should be collected prospectively with daily recording of falls and a minimum of monthly follow-ups by the research team. 17 These recommended guidelines for falls research can be difficult to implement among people with ID due to challenges implementing informed consent processes 18 and difficulties in engaging people with ID in research. 19 Falls and falls injuries are recommended to be reported as rates, and reporting the proportion of participants who fall within the observational period is also recommended, 17 however previous studies have not always reported these outcome measures. [4] [5] [6] [7] A variety of methods for collecting and measuring falls data have been used. Some studies collected falls data prospectively, whilst others used retrospective data collection. For the studies that collected data prospectively, only one study collected daily recordings of falls.
14 Other studies relied on organizational incident reports or recording the number of falls based on participants' reports at the end of the study period. [4] [5] [6] [7] [8] This method of data collection is not recommended as recall data has been found to affect accuracy in the area of falls research. 17, 20 The studies also encompassed varied settings and participant groups. [4] [5] [6] [7] [8] 14 Participants' ages ranged from 16 to 89 years. 6, 16 Recruited participants were also from a variety of living arrangements including, residential facilities, campus facilities, living independently or living in shared housing with formal care arrangements. [4] [5] [6] [7] [8] [14] [15] [16] Therefore, it is challenging to determine the incidence of falls in specific populations of people with ID. It is important to make this distinction and also to establish the incidence and prevalence of falls among adults with ID to be able to quantify the extent of the problem, and to subsequently allow robust testing of falls reduction interventions and development of servicesthatare specifically suitable for these populations.
Large systematic reviews have examined the prevalence and incidence of falls among older people living in the community 1, 21 but no review has specifically synthesized evidence on the prevalence and incidence of falls among adults with ID. Previous reviews of falls among people with ID have primarily focused on risk factors and preventative strategies, 10 gait and balance capacities 22 and prevention of unintentional injury. 23 No review has specifically synthesized evidence on the prevalence and incidence of falls among adults with ID to identify the underlying scope of the problem.
An initial search of the Cochrane Database of Systematic Reviews, JBI Database of Systematic Reviews and Implementation Reports, PubMed, CINAHL and PROSPERO found no systematic reviews underway on this topic. It is therefore necessary to synthesize the findings of studies that have been conducted on this area to appraise the strengths and limitations of such studies and to identify evidence on the prevalence and incidence of falls among adults with ID. The negative impact and high economic burden of falls among older people 24 are well established and a precise estimate of falls prevalence and incidence in adults with ID will enable a direct comparison with the incidence of falls in the broader community dwelling population. The objective and methods for conducting this review were specified in advance in a JBI systematic review protocol. 25 
Objective
The objective of this review was to synthesize the best available evidence in order to determine the incidence and prevalence of falls among adults with ID living in the community.
included participants with ID, since ID is one type of developmental disability. The review considered studies involving participants aged 18 years and over. Studies that included participants under 18 years were included if the mean age was 18 years or over, or if data from participants who were 18 years or over could be separately extracted.
Studies that included only participants who were under 18 years, adults who had a cognitive impairment resulting from an acquired brain injury or age-related diseases of cognition, such as dementia, were excluded.
Condition
The World Health Organization has defined a fall as ''an event which results in a person coming to rest inadvertently on the ground or floor or other lower level'' 27(p.1) and a fall is classified as injurious if it results in bruising, laceration, dislocation, fracture or complaining of the onset of persistent pain as a result of the fall. 28 Studies were included in this review if they reported on falls prevalence and/or incidence as a primary or secondary outcome measure. Outcome measures could include the rate of falls (expressed as the number of falls experienced by participants during the total observation period of the study, i.e. falls per person year, number of falls per 1000 person days), the proportion of participants who became fallers (expressed percentage of participants who fell), the rate of injurious falls (expressed as the number of falls with injury experienced by participants during the observation period, i.e. injurious falls per person year, number of falls with injury per 1000 person days), and the proportion of participants who had an injurious fall (expressed as the number of participants who sustained an injury as a result of a fall). Studies which did not provide the above data but provided data which could be used to calculate the falls or injurious falls rate per person time or the proportion/number of participants who fell one or more times were also included.
Context
This review considered all studies which included participants with ID who lived in either community based settings or residential facilities. This context differs from the stated protocol 25 for this systematic review, which stipulated that only participants with ID living in community based settings would be considered. Some studies reviewed during the present search included participants who lived in a variety of community settings, but did not describe the exact nature of the setting, making it challenging to distinguish if these participants were living in a residential facility, community or an accommodation setting that had both types of living arrangements. Studies which were conducted in hospitals or studies that included participants who were in a hospital setting remained excluded.
Types of studies
This review considered studies of an observational design, including prospective and retrospective cohort studies, case-control and cross sectional studies. Due to the paucity of literature in this area, studies that used an experimental design, both randomized controlled and quasi-experimental designs, were included. Single-case studies were excluded.
Methods
This review was undertaken in accordance with the protocol published in the JBI Database of Systematic Reviews and Implementation Reports entitled ''Incidence and prevalence of falls in adults with ID living in the community: a systematic review protocol'' 25 and used the recommended JBI guidelines for conducting a systematic review of prevalence and incidence data. 29 
Search strategy
A three-step search strategy was used to identify both published and unpublished studies in English. First a limited search of MEDLINE and CINAHL was undertaken using an initial set of keywords (fall, falls prevention, intellectual disability), followed by the analysis of the text words contained in the title, abstract and the index terms used to describe the article. Second, an extended search using all identified keywords and index terms was undertaken across 11 databases. Search strategies for all databases are displayed in Appendix I. Third, the reference lists of all identified reports and articles retrieved for their fulltext were searched for additional studies.
MEDLINE, CINAHL, Embase and PsycINFO were searched via the EbscoHost platform and the AMED database was searched via the Ovid platform. The Cochrane Central Register of Controlled Trials (CEN-TRAL) was also searched. A clinical trial registry database, Current Controlled Trials (http://www.isrctn. com) and the National Institute of Health Clinical Database (http://www.cliniclaltrials.gov) were also searched. The search for unpublished studies was conducted using TROVE, Google Scholar and ProQuest Theses and Dissertations. For specific research on people withID, the websites of Rehabilitation Researchand Training Center on Developmental Disabilities and Health (rrtcadd.org), Centre for Developmental Disability Health Victoria (www.cddh.monash.org) and the Centre for Applied Disability Research (www.cadr. org.au) were also searched. All retrieved results were individually examined for potential inclusion in the review.
Study selection
Studies published from 1990 to December 2017 were considered for inclusion. The start date of 1990 was considered appropriate as research on falls prevention is a relatively recent field of research and other large systematic reviews investigating the evidence for falls interventions 30, 31 have included studies dating from 1990. 32, 33 All studies identified were retrieved and examined by two independent reviewers (PH, JD) who read the titles and abstracts to ensure relevance and that they met the inclusion criteria, with arbitration about final inclusion from a third independent reviewer (AMH), if required.
Assessment of methodological quality
Articles selected for retrieval were assessed by two independent expert reviewers (SP, JD) for methodological validity before they were included in the review using the Joanna Briggs Institute (JBI) standardized critical appraisal instrument for prevalence studies (Critical Appraisal Checklist for Studies Reporting Prevalence Data). 29 The checklist for prevalence studies were also used for experimental studies with the checklist being used to appraise how the baseline falls data were collected and analyzed, as that was the outcome of interest for this review. Any disagreements that arose between the reviewers were resolved through discussions, or by further discussion with a third reviewer (AMH). Guidelines for conducting falls research 17, 20 recommend that prospective falls data collection is undertaken to reduce recall bias, therefore question 7 of the critical appraisal (was the condition measured in a reliable way?) was rated ''No'' if falls data were collected based on recall. Studies that scored five or more ''Yes'' ratings out of nine were included in the review.
Data extraction
Quantitative data were extracted from the selected studies by the two independent reviewers (PH, AMH) using the standardized extraction tool from the JBI System of the Unified Management, Assessment and Review Information (JBI SUMARI). 34 Data that included specific details about the populations, study methodology and outcomes of significance or those that allowed the outcomes of significance to be calculated (number of falls, falls rates, number/proportion of people who fell, number of injurious falls and injurious falls rates) were extracted. For the one study 35 that used an experimental design, data extracted included the falls data collected at baseline only. Any disagreements that arose between the reviewers were resolved through discussions, and where necessary a third reviewer (SP) was asked to make a final decision.
Data synthesis
All data were subjected to double data entry. Statistical meta-analysis was conducted for the outcome of number of fallers (proportion of people who fell). The number of fallers and non-fallers in each group were entered and data were pooled using STATA version 14 (Stata Corp, LLC, Texas, USA), using the metaprop command. Metaprop implements procedures which are specific to binomial data. 36 It computes 95% confidence intervals using the score statistic and the exact binomial method and incorporates the Freeman-Tukey double arcsine transformation of proportions. 37 This also allows the within-study variability to be modelled using the binomial distribution. A random effects model was used to calculate estimates. Heterogeneity was assessed using the I 2 squared statistic and was rated as low, moderate or high. 38 Heterogeneity was subsequently explored by undertaking a sensitivity analysis, based on the methods that the studies used to collect falls data, including whether falls data were collected using prospective or retrospective data collection methods.
The number of falls in each study and the days of observation were used to calculate the incidence as a rate per person year. It was not possible to pool the incidence rates for the included studies because patient level data were not presented and neither were data which would allow an estimate of the degree of uncertainty of the incidence rate reported, such as the standard error of the falls rate data. Therefore results for falls rates were presented as falls per person year for each study and summarized in table form. The studies that reported the number of injurious falls or the number of people who sustained an injurious fall also did not report patient level data or data that would allow an estimate of the degree of uncertainty, therefore these data were not pooled for meta-analysis and were presented as a narrative synthesis with a table of results.
Results

Study inclusion
After all databases were searched and duplicates were removed from retrieved records, 2951 titles and/or abstracts were screened (Appendix I). Articles that did not fit the inclusion criteria were excluded resulting in 22 citations identified as appropriate for detailed assessment. Thirteen studies were excluded after reading the full text. These studies were excluded because the outcomes of interest (prevalence/incidence of falls) were either not measured in these studies or could not be calculated from the data collected in the study. Where the same cohort of participants were used in multiple studies their data were only included once. Studies that were conducted in a population that did not meet inclusion criteria, such as participants being under 18 years, were excluded. The excluded studies and their reasons for exclusion are presented in Appendix II. The remaining nine articles were selected for critical appraisal and all were included in the analysis. The study selection and inclusion process is detailed in the PRISMA 39 flowchart (Figure 1 ). 
Methodological quality
The nine included studies were critically appraised by the two independent reviewers (SP, JD) using JBI standardized critical appraisal instrument for prevalence studies (Joanna Briggs Institute Critical Appraisal Checklist for Studies Reporting Prevalence Data). 29 The checklist for prevalence studies was also used for the single quasi-experimental study, where the appraisal was focused on how the baseline falls data were collected and analyzed. The eight studies that investigated the incidence or prevalence of falls in people with ID scored between 6 to 8 out of 9, and were considered of an acceptable quality for inclusion in meta-analysis. One study (Van Hanegem et al.)
34 scored 5 out of 9: this was a quasi-experimental study and falls data collected at baseline were examined. This study scored well on the selection of the sample but not on the measurement and analysis of the falls data. Five of the nine studies reported that they used a recommended method of collecting falls data, namely, prospective data collection with regular followups (Table 1,  Q7 ). Four of the nine studies scored ''No'' on selecting an appropriate sample as one study 14 excluded people with ID who had a diagnoses of epilepsy, two studies 5, 16 had a significantly higher proportion of women and one had a small sample size. 35 One study 8 did not describe the participants' level of ID and this study was rated as ''Unsure''. Results of the methodological quality evaluation are shown in Table 1 .
Characteristics of included studies
Characteristics of the nine included studies are shown in Appendix III. One of the nine included studies was a quasi-experimental study 35 while the other eight used an observational design. Sample sizes ranged from 39 35 to 1515 7 participants and two studies had a higher proportion of female compared to male participants (72.5% and 75.5% being female). 5, 16 The mean age of participants was calculated from eight studies and was 47.6 years. The age of participants in all nine studies ranged from 16 to 89 years. There were four studies that enrolled participants from one residential facility 5, 15, 16, 35 and five of the other studies had participants from a mix of living arrangements 4, [6] [7] [8] 14 Seven studies used an observational period of 12 months, one study had an observational period of 33 months 5 and one study had an average follow-up period of four years and five months. 15 Two studies only enrolled participants who had mild or moderate levels of ID, based on the rationale that participants would be required to understand the instructions to participate in baseline tests. 14, 35 One study excluded participants who had a diagnosis of epilepsy.
14 Four studies collected falls data retrospectively and five studies collected falls data prospectively, either from daily records kept by completing monthly calendars 14 or from falls incidence reports from accommodation support providers. 5, 8, 15, 16 Six studies [4] [5] [6] [7] 14, 16 provided data on the number of people who fell, six studies provided data on number of falls during the observation period. 5, 8, [14] [15] [16] 35 Only two studies specifically followed falls research recommendations 17 by reporting falls rates.
14, 16 The remaining four studies provided data which allowed the rate of falls to be calculated. 5, 8, 15, 35 Two studies reported on the number of injurious falls which allowed the injurious falls rate to be calculated.
5,16
Review findings
All the outcomes as outlined under the inclusion criteria were analyzed with the data extracted from the included studies. The findings are presented for the three outcomes: i) falls rates, ii) proportion of participants who experienced one or more falls, and iii) falls that resulted in injuries (injurious falls rates).
Falls rates
Six studies presented data which allowed the rate of falls to be calculated. The sample size, number of falls and the period of observation (months) and the falls rate for each of these studies are presented in Table 2 . The falls rates ranged from 0.54 falls per person year 15 (114 participants observed) to 6.29 falls per person year 8 (28 participants observed).
Proportion of participants who experienced one or more falls
Pooled analysis Six studies that provided comparable statistics on the proportion/number of people with ID who experienced one or more falls during the study period were pooled for meta-analysis. Pooled results demonstrated that the proportion of people with ID who fell one or more times was 40% (CI 0.27-0.53) (see Figure 2) . However there was a high degree of heterogeneity (I 2 ¼ 92.89%).
Sensitivity analysis
Two 5,7 of the six studies that reported data on the number of people who fell one or more times used methods that differed from the other four studies. One study had an observation period of 33 months, 5 compared to the other five studies which observed participants for 12 months. 4, [6] [7] 14, 16 One study collected falls data using a nationwide survey 7 while the other five studies used interviews or organization based incidence reporting. When these two studies were removed from the meta-analysis, heterogeneity became low (I 2 ¼ 20.13%). Pooled results of the remaining four studies showed that the proportion of people with ID who fell one or more times was 39% (95% CI 0.35-0.43) (Figure 3 ).
Falls that resulted in injuries (injurious falls rates)
Two studies 5, 16 reported on the number of falls that resulted in one or more injuries (data presented in Table 3 ). The number of falls that resulted in one or more injuries was 48 (34.3%) in the study conducted by Salb et al. 16 and 383 (31.9%) in the study conducted by Wagemans and Cluitmans. 5 These two studies also reported data which allowed the rate of injurious falls to be calculated. The incidence rate of injurious falls ranged from 0.33 to 0.68 per person year (presented in Table 2 ). However, these studies differed, with the Wagemans and Cluitmans study period being 33 months while Salb et al. 15 used a 12-month observational period. Therefore, the data reporting the number of people who fell in these two studies were not appropriate to pool in a metaanalysis. The other studies 4, [6] [7] [8] [14] [15] [16] 35 did not provide data that allowed an injurious falls rate to be calculated. Grant et al. 15 reported that 78.5% of falls resulted in injuries but did not report the actual number of injurious falls and therefore was not included in Table 3 .
GRADE certainty assessment and results
The certainty of the evidence presented in each of the studies used in the systematic analysis of all three outcomes were assessed using the GRADE (Grading of Recommendations Assessment, Development and Evaluation) approach. 40 The certainty of evidence was graded as very low in all three of the outcomes. The risk of bias was rated serious for all groups of studies used in all three outcomes.
Inconsistency was rated depending on the heterogeneity of the study design, data collection, the participants' age group and living arrangements. For the outcome of Proportion of Participants Who Experienced One or More Falls, inconsistency was rated as low. Inconsistency was rated as low for the outcome of Rate of Injurious Falls because the study design and data collection were similar, which enabled injurious falls rates to be calculated from the number of injuries provided in included studies. Inconsistency was rated as very serious for the outcome of Falls Rates. Imprecision for the studies was rated serious to very serious for all of the outcomes and publication bias was strongly suspected.
Discussion
The aim of this review was to investigate the prevalence and incidence of falls in adults with ID living in community based settings. After an extensive search and quality assessments of the studies, nine studies were included in the systematic review, of which six were used to contribute data to meta-analyses.
Meta-analysis
The pooled analysis of included studies revealed that the proportion of people with ID who fell during the study observation period was 39% (ranging from 35% to 43%). This compares with previous large studies 1, 41 conducted in community populations which found that approximately 30% to 40% of people 65 years and over fall in a 12-month period, with approximately 50% of people over the age of 80 years falling in a 12-month period. The mean age of the participants in this review was 47.6 years, indicating that people with ID experience a high prevalence of falls at a younger age compared to the general community where falls are not considered a problem until people are aged 65 years and over. Therefore, it is important for health professionals to note that falls prevention is highly relevant when providing healthcare to people with ID throughout their adult life, rather than delaying such interventions until they are over the age of 65 years. People with ID are highly likely to benefit from falls prevention services that are designed in a similar way to falls services for older people, 42 with additional tailoring for individual needs. 3 Nine of 22 studies investigating falls among people with ID identified were screened as appropriate to be included the review. It was not possible to pool data from all nine studies to determine the overall prevalence and incidence of falls for adults with ID living in the community because the study populations (age groups, living arrangements) differed, as did the study designs. The number of studies and the data they reported were limited, hence we were unable to report falls rates for any particular subgroup, such as age groups. Therefore this review was only able to provide data for adults with ID as a homogenous sample.
There was also a wide variation of falls rates ranging from 0.54 to 6.29 falls per person year. This may not be an accurate representation of the true incidence rates of falls in this population, as individual study results were not consistently higher or lower than reported falls rates within the older population, which are estimated at 0.74 per person year. 33 It was not possible to determine if the variation was entirely due to heterogeneity in population differences or study reporting. For example, low and high falls rates were found in studies that had participants living in residential as well as mixed living arrangements. Studies that collected falls data using recommended methods (prospective data collection) also reported a wide range of falls rates.
Quality of studies
This review also aimed to investigate injurious falls rates. However only two studies provided data on injurious falls (falls that resulted in an injury or injuries) and two separate studies 5, 16 reported the number of people who sustained a an injury as a result of a fall. These data could not be pooled in meta-analysis to report on the number of people sustaining an injurious fall or a pooled incidence rate of injurious falls.
Quality of evidence
The risk of bias using the GRADE approach 40 was rated serious for all groups of studies as less than 50% of the studies did not have a sample frame that clearly addressed the target population and four out of nine studies either recruited participants from only one residential setting 5, [15] [16] or recruited participants who responded to an online or posted survey. 7 Inconsistency was rated depending on the heterogeneity of the study design, data collection and the participant's age group and living arrangements. In the outcome Proportion of Participants Who Experienced One or More Falls, the inconsistency was rated low, as a sensitivity analysis was carried out based on studies of a similar study design. Falls data were collected prospectively from residential facilities or from care staff of service providers who had direct contact with the participants and observation period was 12 months in the included studies.
Inconsistency was also low in the outcome Rate of Injurious Falls as the study design and data collection was similar which enabled the calculation of injurious falls rates possible from the number of injuries provided in included studies. Inconsistency was rated as very serious for Falls Rates as estimated falls rates varied widely and showed inconsistent variance when compared to the fall rates of community or nursing home dwelling older people (known to be approximately 0.74 falls 33 in the community and 3.6 falls 43 per person year in nursing home settings).
Imprecision for the studies were rated serious to very serious for the outcomes.
The confidence interval across the four studies used in the outcome Proportion of Participants Who Experienced One or More Falls ranged from 26% to 57%, indicating a high degree of uncertainly of the weighted effect size at 39%. The range of reported falls and the injurious falls rates from all included studies in the review was wide, therefore the results were considered imprecise for the population.
Publication bias is strongly suspected in this systematic review as authors found a poster abstract reporting the prevalence of falls in older adults with ID residing in Ireland, 44 however none of the studies included in this review were from Ireland. The studies included were also from one facility in Germany 15 or from a single regional area in United Kingdom. 6 There is also a large proportion of people living with ID worldwide who have not been included in the studies.
Limitations
Only six studies were included in the meta-analysis, four of which were included in the sensitivity analysis, therefore the results need to be interpreted cautiously. Furthermore, due to the limited number of studies, it was necessary to combine studies which investigated the prevalence and/or incidence of falls in adults with ID living in community based as well as residential settings. Therefore the results obtained from the pooled analysis for fallers were not limited to people with ID living in community based settings as stated in our published protocol. 25 Patient characteristics such as muscle weakness, mobility status and cognitive impairment have been shown to affect the risk of falls. There were insufficient data to conduct these types of subgroup analyses. 1 It was also not possible to pool the incidence rates of falls because patient level data were not presented and neither were data which would allow an estimate of the degree of uncertainty of the incidence rate reported. Individual patient data for each study would be ideal for the conduct of a meta-analysis in the future. Researchers should also note that analysis of the studies using the JBI GRADE 40 criteria showed that the evidence pooled from the included studies were of very low quality and therefore should caution the interpretation of the results.
Conclusion
There was a high level of heterogeneity between the included studies, making it challenging to compare the outcomes of interest. This systematic review found that 39% adults with ID fall once or more in a 12-month period (very low certainty of GRADE evidence 40 ). This prevalence is reported at a younger age when compared to the prevalence of falls in the broad community dwelling population. Falls rates ranged widely from 0.54 to 6.29 falls per person year, with unexplained heterogeneity. Based on the limited data, the review could not estimate the prevalence of injurious falls. We recommend that more high quality research regarding falls incidence in people with ID is conducted in accordance with recommended guidelines.
Recommendations for practice
The finding of this review suggest that falls are a health problem for people with ID at an earlier age in life compared to the general community-dwelling population and that the prevalence of falls remains high throughout their adult life. Health practitioners should consider regular assessments, management of falls risk and provision of falls interventions for all adults with ID and their care providers. In particular, they should be aware that falls management may need to commence at an earlier age by including adults with ID who are approaching the age of 40 years, rather than commencing falls management when they are over 60 years. This approach varies from population falls guidelines for general community populations that direct their recommendations towards people who are 65 years of age and over. 27, 45 Recommendations for research
The uncertainty of the true prevalence and incidence of falls and injurious falls among people with ID is a serious limitation for both researchers and healthcare services. Robust trials that evaluate the effectiveness of falls prevention interventions for people with ID are urgently required. To conduct these efficacy studies, accurate measurement of falls outcomes is critical and additionally researchers need to accurately estimate sample sizes required. There are currently high levels of variability in the studies conducted to measure falls rates in this population, making estimates uncertain. This is a critical gap as injuries resulting from falls are a significant problem in older populations, 4-5 therefore more studies are needed to evaluate the extent of this problem among people with ID.
There are challenges in conducting falls research with people with ID and further work is required to develop methodologies for adhering to guidelines for conducting falls research among people with ID. Healthcare services also need to understand the true extent of the problem of falls and injurious falls among people with ID, to appropriately deliver targeted resources and services.
CINAHL
Search Terms Search Options
Actions Results 
S4
